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Ultraviolet Radiation M ay Decrease the Skin 's C ellular Imm une R esponse 
Cestari and co- workers (p. 8) repo rt tha t local ultravio let radiation 
(UVR) resul ts in a decrease in the local delayed hypersensi tivity 
reaction and granulo m a fo rmation in sensitized volunteers. It has 
been shown that UVR m odulates cellular immunity in humans and 
experimen ta l animals and that it can interfere w ith norma] inmnme 
responses against infectio us age nts in animal m odels. As the fi rst 
step in determining w hether immunosuppression by UVR de-
creases immunity to infectious agents, possibly increasing the 
incidence or severi ty o f disease, the authors examined the effect o f 
UVR on the lepromin reaction , a cell -m edia ted immune response 
to M )'cobncteri11111 leprae antigens, in the skin of immune subj ects. 
Healthy lepromin-sensitive volunteers were injected with leprom in 
in two areas . O ne area w as irradiated with twice the minimum 
erythem a dose (ME D ) every fo ur days for a total of five treatmen ts, 
and the other served as con trol. After twenty days the authors 
m easured the size of the lepro min granulomas and excised the 
tissue. Granulo m as were sm aller and the n um ber of infiltra ting 
lym phocytes, particul arl y CD4+ cells, was sm aller on the irradiated 
side. UV irradiatio n reduced the delayed hypersensitivity response, 
a first defense against in te rcellular pathogens, sugges ting that an 
increase in exposure to UVR .• such as from sunligh t, m ay be 
clinically importa n t. 
Stem. Cells in H air Follicles 
Proof of the presence and location of stem cells in the hai r fo llicle 
is a m<tio r pro blem in hair bio logy. Sun, Lavker, and Cotsarelis have 
advanced the idea that stem cells are located in the anatomic region 
of the fo llicl e known as the " bulge." In this issue, M oll (p . 14) 
reports that human hair follicle cells in th e cen tra.! part of the ou ter 
root sheath, near but below the bulge area, have the longes t life 
span in 11itro and that cells that sho w th e highes t po ten tial fo r 
fonning colonies in culture are located below the bulge as well. If 
keratinocytes from the outer root sheath of plucked human hair 
fo llicles are grown in culture, cells from a sing le fo llicle give rise to 
a confluent culture within two weeks. T hese cul tures are easy to 
obtain and similar to those grow n fro m epide rmis. Although it has 
been shown that the cells in the bul ge region of m o use and human 
hair follicles are slow cycling, label reta inin g, and ultrastructurally 
undifferentiated , as stem cells would be expected to be, som e 
aspects of hair bio logy w ere still unexpl ained . For example , if this 
region is removed (by plucking of the hair, fo r example), ho w does 
a hair regenerate? Reasoning that an additio nal population of stem 
cells must be p resen t in the proximal, o r lower region of th e hair 
bulbs, Moll d ivided plucked hair fo llicles in to five parts and 
determined i) w hich cells showed the greatest ability to form 
co lo nies in 11itro and ii) w hich had the strongest potential for 
growth . Proliferation and differentiation m arkers indicated that cells 
in all regio ns of the hair fo llicle expressed termin al di fferentiation 
markers and were able to term inally di fferen tiate. B ut Moll 's studies 
showed that lo ng-lived cells were presen t in the central part of the 
o uter root sheath below the bulge, and she fo und m ore colo ny-
fo rming cells as well in this region be low the bulge. Because both 
of these regio ns are nom1ally rem oved by pluckin g, a11d because 
plucking docs not prevent the hair fo llicle from refom1ing, the 
region just below the buJ ge m ay ho ld th e immediate progeny of the 
stem cells, w hich ar c still capable of generating a h air, or additional 
stem ceUs. 
A N ew T echnique for Predicting Survival of Patients with Primary T hick C u tan eous Melanoma 
Using M IB- 1 reactivity as an index of proliferation , R am say eta / (p . 
22) assessed the p rolife rative acti vity of primary thick c utaneous 
m elanomas, com pared the resul ts with tumor thickn ess and mi totic 
index, and re lated these factors to clin ical survival . Their results 
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indicate that MIB-1 activity is more sensitive than tumor thick-
ness or mitotic index in predicting survival. The incidence and 
mortality of melanoma have increased dramatically over the past 
thirty years. Although m elanoma is somewhat unpredictable, 
prognosis is clearly related to the depth of invasion of the dermis 
by the tumor, and the single most important predictor of survival 
has been the thickness of the melanoma as measured from the 
granular layer to the deepest point. Even tlus prognostic indica-
tor has shown variable results. Mitotic index has also been 
identified as an independent prognostic factor in melanoma and 
can be calculated from fixed tissue sections, but the method 
detects only the fraction of cycling cells in mitosis. A prolifera-
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tion-related antigen, K.i-6 7, which is expressed throughout the 
growth phase of the cell, labels more cells, and MIB-1, a mono-
clonal antibody to a K.i-67 epitope, recognizes all proliferative 
cells and in addition can be used on formalin-fixed tissue. When 
the authors examined tumor tissue from high-risk patients with 
clinical stage 1 thick cutaneous melanoma (thickness greater 
than 4 mm), they found that MIB-1 reactivity was associated 
with reduced survivaL Multivariate analysis indicated that 
MIB-1 was a more sensitive prognosticator than tumor thickness 
or mitotic index in this group of patients. This new method may 
help in identifying patients who are at greater risk of recurrent 
disease. 
Dermal Fibroblast Clones Show Variable Expression of Some mRNAs 
Falanga eta/ (p. 27) report that human fibroblast clonal populations 
are heterogeneous in their baseline levels of procollagen mRNA 
and in their production of procollagen message in response to 
transforming growth factor {3 (TGF{3). During development or 
wound repair, remodeling of the dermis may involve the selection 
and expansion of particular clones of dermal fibroblasts that have 
enhanced synthetic capacity. Heterogeneity of fibroblasts has been 
reported previously for both growth potential and protein synthesis, 
but determining mRNA levels in these clones has been difficult 
because of the difficulty of growing large enough numbers of clonal 
cells for studies of their mRNA. Falanga's laboratory has shown in 
earlier studies that reduced oxygen tension in the early phase of 
clonal growth stimulates the formation of human fibroblast clones. 
Using tlus technique, they established clonal fibroblast cultures 
suitable for Northern analysis and measured the mRNA levels of 
both a1(1) procollagen and TGF{3 at baseline and after treatment of 
the cells with TGF{3. They found a four- to six-fold difference in the 
baseline a1(1) procollagen mRNA both among the individual 
clones tested as well as between the clones and their parent 
cultures . Clonal expression of this rnR.NA remained constant even 
after eight passages. In contrast, they found little difference in 
TGF{3 rnRNA. When the clones were treated with TGF{3, TGF{3 
mRNA increased from 30% to 150% in different clones, but a1(1) 
procollagen mRNA, which increased as much as 350%, was 
elevated in only about half of the clones. These studies document 
fibroblast heterogeneity at the pretranslational level. Tlus baseline 
difference could be important in dermal repair, when extracellular 
matrix must be deposited at accelerated rates for several weeks. 
Keratinocytes Up-Regulate Endothelin-1, a Melanocyte Stimulator, After Exposure to UVB 
Imokawa et al (p. 32) report that ultraviolet B (UVB) radiation 
stimulates keratinocytes to .produce endothelin-1, which in turn 
causes melanocytes to increase their production of tyrosinase, 
the critical enzyme in the melanin synthetic pathway. The 
authors had previously found that keratinocytes produce and 
secrete endothelin, a potent mitogen for human melanocytes, 
and that production of endothelin was enhanced by UV radia-
tion. To determine whether pigmentation induced by UV 
irradia tion might be related to stimulation of melanocytes by 
endothelin released by keratinocytes in the irradiated epidermis, 
the authors irradiated keratinocyte cultures and measured mel-
anin synthesis by melanocytes exposed to the keratinocyte 
conditioned medium. Melanin synthesis was significantly in-
creased, and the stimulation produced by conditioned medium 
was reduced by anti- endothelin- 1 antibody. They also added 
endothelin-1 to cultured melanocytes and found increases in 
tyrosinase and tyrosinase-related protein 1 mRNA. Finally, they 
found elevated levels of endothelin- 1, tyrosinase, and IL-1a 
mRNA signals in human skin after exposure to UVB . These 
findings provide new insight into the mechatusm underlying 
UVB-associated pigmentation. UVB induces human keratino-
cytes to produce and secrete endothelin, a melanocyte stimula-
tor; in response to this stimulation, human melanocytes then 
undergo proliferation and melanization . The results suggest that 
endothelin-1 is an important mediator ofUVB-induced pigmen-
tation in epidermis. 
Engineering a Human Skin Model to Be Less Responsive to DNA Damage 
Rosenthal and colleagues (p. 38) have developed a model system 
of human skin in which they can selectively reduce DNA repair 
by inducing expression of an antisense RNA. Poly(ADP-ribose) 
polymerase (PADPRP) is a DNA repair enzyme that binds to 
DNA and is activated in the presence of single- or double-. 
stranded breaks in the DNA, in turn modulating critical nuclear 
proteins near the damaged DNA. Chemical carcinogens and 
ultraviolet and ionizing radiation can activate PADPRP. Because 
skin is the principal organ exposed to many such DNA-
damaging agents, these investigators thought that PADPRP 
might be involved in DNA repair in the epidermis . To better 
understand tlus enzyme ' s role in differentiation and DNA repair 
in the epidermis , the authors engineered a model system to 
se lectively lower the levels of PADPRP in cultured human 
keratinocytes and reconstituted skin. They stably transfected 
human keratinocytes with eDNA for human PADPRP in the 
antisense orientation under an inducible promoter. In the pres-
ence of the inducer, the transfected cell with its antisense 
PADPRP eDNA produced an inactive form ofPADPRP with the 
ability to compete with the active endogenous form. Inducing 
expression of the antisense construct in cultured keratinocytes 
lowered levels of endogenous mRNA, protein, and enzyme 
activity and made these keratinocytes less responsive to DNA 
damage. When such clones were incorporated into grafts and 
placed on nude mice, they formed lustologically normal human 
skin, but the antisense construct could be induced by topical 
application of dexamethasome to the graft. This model can now 
be used to test th e importance of PADPRP in DNA repair. 
